
 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Final Report 

The impact of student-facing LMS 
dashboards 

Dashboards provide a powerful means to present information and have become a 
key feature of analytics systems. Many of the existing educational dashboards are 
aimed at academic professionals such as advisors and instructors; increasingly 
the users are students. However, little is known about the impact of student-
facing dashboards.  

 

 

Are students able to interpret the information provided by such systems, and do they know what to 
do with it? Perhaps most importantly, which students find this information motivating versus 
demotivating, and under which circumstances? To date, there is little empirical evidence addressing 
these questions in the academic literature on Learning Analytics.  

Blackboard Inc. and the School of Information at the University of Michigan (UMSI) worked together 
to investigate how students perceive performance dashboards generated by Learning Management 
Systems (LMS) used for coursework conducted in the context of higher education. The methodology 
and the research itself was conducted by UMSI. Blackboard and UMSI worked synergistically to 
establish research questions and interpret results. 

This research project consisted of user testing displays in Blackboard’s existing LMS, focusing 
specifically on how students interpret performance feedback (notifications and visualizations), and 
whether their interpretations vary by context (high vs low performance feedback) and student 
characteristics (e.g., existing GPA).   

 
 
Participants 
After receiving approval from our Institutional Review Board (HUM00102774) to conduct this project 
with students and the University of Michigan, we created a stratified random sample of 
undergraduates and recruited participants via campus email. The final sample of 47 students were 
randomly assigned to one of two groups, a “high” performance feedback condition or a “low” 
performance feedback condition. Random assignment of participants into the two feedback 
conditions was considered successful in terms of adequate balance for student characteristics (see 
Appendix 1).  

 

Key Findings 

 

 

Low GPA students are more 
motivated to take 
immediate action based on 
alerts  

 

 

High GPA students are less 
likely to check dashboards 
and turn on notifications 

 

 

All students who received 
low feedback were 
significantly more likely to 
find follow-up actions 
useful 
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We designed an experimental protocol where 
students participated in an online pre-session 
survey to gather general demographic information, 
and a 20-30 minute face-to-face session to view 
Blackboard’s summary messages and dashboard 
views in both table and graph form. To understand 
the possible differential impact of the content of 
the performance feedback, we collaborated with 
John Whitmer and the development team at 
Blackboard to produce two sets of experimental 
materials designed to provide either “high” 
performance feedback (simulating top 10% by 
rank in course) or a “low” performance feedback 
(simulating lowest 5% by rank in course) 
representing student activity at three times during 
an academic term. 

To understand how students’ reactions to the 
dashboard information might vary based on their 
academic history, we analyzed students by their existing GPA. Using a 2 (feedback condition) x 2 
(GPA) design, using ANOVAs to test for significant differences between the four experimental 
conditions. Note that while there was no statistical difference by condition in students’ ACT scores, 
there was some variability in their GPAs although the range was narrow. In short, the GPAs of 
students who volunteered for this study reflected the overall high achievement of students at our 
institution and none were at risk of failing. Therefore, for the purposes of this study, students were 
considered “Low GPA” in relationship to the students considered “High GPA” where low GPA = B or 
below and high GPA = B+ or higher. 

 At the beginning of the face-to-face session, each student 
was asked to think of a prior class where their performance 
was important because the course was a requirement for 
their major. Once the student described the relevant course, 
the researcher asked her to keep that class in mind as she 
progressed through the session. We provided the students 
with dashboard views of simulated information that 
included their course activity and performance represented 
at 3 points in an academic term: early (Scenario 1), mid-term 
(Scenario 2), and just before the course final exam (Scenario 
3). Students were exposed to the dashboards through a 
series of linked screenshots that presented the workflows 
and messages in a clear and consistent process. Specifically, 
the student logged in and saw first a summary message 
determined by the simulated data of the students’ recent 

login behavior and course-related grades (see Table 1) and then provided with a graphic 
representation activity and performance (e.g., see Figure 2). Students were asked to comment on 
these visualizations as if they reflected feedback about the course they had identified at the 
beginning of the session. After viewing all 3 scenarios and answering summary debrief questions, 
students were asked to fill out a final survey to provide responses characterizing their views about 
the summary messages, the visualizations, and preferences for future use of this system. 

 

Study Design  
 

Figure 1 Student-facing Dashboard 

Figure 2  Summary Message 



 

 

 

 

Table 1. Content of message and feedback type by scenario 

Scenario Feedback Type High Performance condition Low Performance condition 

1 
Summary Message “You are a rock star in this course” “You haven’t been around much lately” 

Visualization Activity higher than class average Activity lower than class average 

2 
Summary Message “You make it look easy” “You haven’t been around much lately” 

Visualization Activity & grade higher than class average Activity & grade lower than class average 

3 
Summary Message “You’re on the up and up” “The course got you down? You can do it” 

Visualization Activity & grade higher than class average Activity & grade lower than class average 

 

Qualitative analysis of students’ comments made while they interacted with the activity messages 
and dashboard displays showed some differences between scenarios, and depending on the nature 
of the feedback (High/Low Performance) and whether the feedback was consistent with the 
student’s prior academic experience (High/Low GPA). 
 

Scenario 1 provided students with information about only the frequency of their LMS logins relative 
to the class average (activity). Students in all four conditions expressed skepticism about the value of 
the activity information provided by the graph and whether their LMS activity correlated to course 
performance. For students with high GPAs in both feedback conditions, this was related to students’ 
doubts about whether the value of the activity feedback was directly tied to the issue of grades. 
Students in the High Performance/Low GPA condition were more likely to report finding the activity 
feedback to be uplifting, encouraging, and motivating. Despite expressing doubts, the majority of 
these students related the activity feedback with performance without mentioning grades 
specifically. For students in the Low Performance/Low GPA condition rarely mentioned grades, and 
some of these students suggested a possible link between activity and self-regulation. Specifically, a 
number of these students offered that logging in more often and viewing the activity messages might 
help them assess their progress and keep up with assignment deadlines. 

 

Scenario 2 provided students with both activity and performance feedback together for the first time, 
and this was presented as being just after the mid-term exam in the course. There were some 
differences in what students in the four conditions said about these views. Most of the students in 
the High Feedback/High GPA condition understood that the graph was showing a correlation 
between activity and grade, but some of these students still expressed doubts about the correlation. 
They found the grade information on the graph to be helpful and overall really liked the comparison 
with their classmates. Students in the Low Feedback/High GPA condition received information that  

may have differed from their prior experiences as the dashboard showed them that they were below 
the class average in activity and performance. Reactions to this information were mixed. Some of 

Results  
 

Scenario 1 

  

Scenario 2 

  



 

 

these students did not like the comparison information as they found it discouraging, but others 
liked it and expressed that it would make them want to work harder. They remained skeptical about 
the correlation between activity and performance. Students in the High Feedback/Low GPA 
conditions were perhaps more familiar with being at or below the class average and their comments 
generally suggested doubts about the accuracy and value of this information, and many of these 
students were ambivalent about whether the message was motivational. Students in the Low 
Feedback/Low GPA said that the visualization allowed them to see where they were in relation to 
peers. However, the graph lacked the “transparency” or frankness students are looking for. For these 
students, showing both activity and grade together in one view led many to articulate that they now 
believed there was a relationship between activity and performance, and some of these students 
also commented that engaging more in face-to-face interactions, such as going to office hours, 
would improve their grades. 

 

Scenario 3 was presented to the students as showing their activity and performance over the 
semester up to just before the course final exam. At this point, most students concluded that activity 
in the system may correlate with grade and stated a desire to see this information throughout the 
academic term either continuously available or at a minimum before and/or after exams. However, 
there were differences in students’ comments by condition. Students in the High Feedback/High GPA 
condition generally had more mixed reactions to the visualizations in the third scenario, despite the 
fact that the dashboard showed them that they were above the class average in both activity level 
and performance. Most of these students found the grade graph useful, but their reasoning varied. 
Some found it useful to compare themselves to their classmates, while others found it useful to 
monitor their own progress throughout the semester in order to understand which study/work 
habits are working and which are not. The few students who were less certain of the usefulness of the 
graph felt they would be able to monitor their grade throughout the semester on their own without 
the system providing the information. 

Most students in the Low Performance/High GPA also said that they found the graph to be helpful, 
like their High GPA peers in the high feedback condition. In contrast to the Scenarios 1 & 2, where 
several of these students expressed frustration because of the comparison, most students remarked 
that they were motivated by this information even though their grade wasn’t as high as they typically 
got in other courses. Students in the High Performance/Low GPA suggested that the feedback made 
them “feel smart” because it showed that they were consistently doing well throughout the 
semester. They found the graph helpful because it displayed a letter grade and percentage that were 
easy to interpret. Like students in the other conditions, students in the Low Performance/Low GPA 
condition they said they would have preferred to see the graphs throughout the semester, but these 
students had a somewhat different rationale: because it “doesn’t do them any good” at the end of 
the course. 

Post-Session. While not statistically significant, there were several interesting trends in the ANOVA 
results for the survey administered after the students interacted with the activity messages and 
dashboard displays (see Charts 1 through 3). Students who received feedback consistent with their 
prior academic performance (High Feedback/High GPA and Low Feedback/Low GPA) tended to 
agree more that the graphs helped them understand their class position and make decisions, as 
compared to the students who received feedback that was inconsistent with their prior performance 
(High Feedback/Low GPA and Low Feedback/High GPA). In addition, these same students also said 
they were less likely to login more to the LMS if these dashboard features were offered. Students with 
High GPAs who were in the Low Feedback condition had the lowest scores for satisfaction with the 
graphs. 

 

Scenario 3 

  



 

 

There were statistically significant differences due to GPA for three questions regarding the activity 
messages. High GPA students in both feedback conditions said they were less motivated to take 
immediate action (F (2, 43) = 6.12, p < .02), less likely to turn on the summary messages (F (2, 44) = 
5.31, p < .03) and would check them less often (F (2, 42) = 4.94, p < .03) than the students with a Low 
GPA. Both groups of students in the Low Feedback condition were significantly more likely to find the 
follow- up actions useful (F (2, 44) = 6.07, p < .02).  

 

Chart 1. Means of Final Survey Results by Condition and GPA - Activity Stream Messages 

 

 

Chart 2. Means of Final Survey Results by Condition and GPA - Graphs 
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Chart 3. Means of Final Survey Results by Condition and GPA - General 

 

Our results show that while most students found the dashboard visualizations informative, there 
were differences between students’ potential use of such systems and how they interpreted the 
impact of the information provided based on their prior academic achievement and the contextual 
information provided by the system. Regardless of condition, most students expressed interest in 
having such a dashboard available to them, and students in all four conditions mentioned that they 
would like to have continuous access to the dashboard throughout the term. While a number of 
students in each condition also expressed some doubts about the value of the activity feedback, 
most students came to some appreciation that LMS activity and performance may be linked.  

One striking finding that emerges from this study is the increased perceived value of the dashboards 
by Low GPA students relative to their High GPA peers. Students who may be struggling to achieve the 
desired grade in a course reported on the survey that they were more likely to turn on the Summary 
Messages and would look at them more often. The comments these students made when viewing 
the three scenarios suggested that they found more insights and increased motivation, compared to 
students with higher academic performance. Further, many of their comments reflected insights 
about self-regulation that are one of the intended benefits of dashboards. Students who are under-
performing are the students with the most potential benefit from dashboards, and a concern going 
into the study was that the dashboards would decrease their motivation. However, the Low GPA 
students in this study reported the opposite after seeing the dashboards. Since the students 
categorized at “Low GPA” were low only in relation to the other high performing students in this 
study, it would be important to further test whether this finding holds for students who are at risk of 
failing a course.  

In summary, dashboards hold promise for motivating students and providing them with support for 
awareness, self-reflection, and sense-making as they proceed throughout a course. This study is the 
first to specifically investigate how feedback and students’ academic standing affects their 
experience with dashboards and confirms the importance of continuing to consider how we can 
design these systems to provide more personalized information that motivates students and 
supports self-reflection and sense- making. Future research is needed, as designing systems with 
“one size fits all” displays—where all students’ performance is assessed by a single algorithm and 
they see the same format for the feedback—may be missing the opportunities to combine LMS data 
with other data from student information systems to truly personalize student-facing dashboards.  
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Appendix 1. Distribution of student participants by demographic variables. 

 

 

 

 

 Sample Total High Feedback Lox Feedback 

 
N = 47 

High GPA Low GPA High GPA Low GPA 

 N = 15 N = 7 N = 15 N = 10 

Race 

Under-Represented Minority 22 6 5 5 6 

White of Asian 25 9 2 10 4 

      Gender 

Female 33 9 6 10 8 

Male 14 6 1 5 2 

      Academic Status 

Freshman 9 4 0 4 1 

Sophomore 16 7 3 2 4 

Junior 11 2 1 6 2 

Senior 11 2 3 3 3 

      Transfer 

No 3 1 0 2 0 

Yes 44 14 7 13 10 

      Pell Grant Recipient 

No 29 10 4 12 3 

Yes 18 5 3 3 7 

      First-Generation Student 

No 41 13 6 14 8 

Yes 6 2 1 1 2 

      ACT English – Mean Score 27.84 27.42 26.86 30.20 26.89 

ACT Math – Mean Score 27.65 27.25 28.43 29.90 25.00 


